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(54) CnHPTOBO-BOgnyiUHbl** TOnJlMBHblSi 3J1EMEHT 

(57) Petpepar. 

l4306peTeHMe OTHOCMTCfl K o6jiacTM 
TOnnMBHblX 3JieMeHTOB. B MaCTHOCTH K 

cnnpTOBo-BO^AyuJHbiM Ton/iMBHbiM oneMeHTaM 
(CBT3) M MOMer 6biTb Mcnonb30BaHo npn 
nponasoAcree reHeparopoB Ha ocHoee 
yKaaaHHbix CBT3. CornacHo M3o6peTeHMK) 
CBT3 cx)Aep)KMT aHOAHyto Kaiviepy c 

>KMAKOCTHblM KaTaJlHTMHeCKVI aKTVIBHbtM aHOAOM, 

B03AyujHyio Kaivtepy c KaranMTMHecKM aicrHBHbiM 
ra30AMc})4)y3MOHHbiM KaroAOM. ajieKipojinTHyK) 
KaMepy c )kmakvim ki MeM6paHHbiM 
dJieiapo/iMTaMki. pacnojioxeHHyto Me)KAy 
KaroAOM M aHOAOM. npM 3tom b KaMecTBe 
>KMAKoro aneKTponviTa McnojibsyeTCfl BOAHbii^ 
pacTBop L^e/ioMi4, a a KaMecrae KaroAMoro 
Kara/inaaTopa Mcnonb3yeTC« HennarnHOBbik^ 
KarannaaTop, TonepaHTHbiw no OTHOiueHMio k 
cnHpiy. B KanecTBe MeMGpaHHoro o/ieiaporiMTa 
MO)KeT Mcnonb30BaTbCfl nopwcTan MaTpni^a. 
HanpMMep, m3 acCecra, nponMiaHHan lAenoHHbiM 
9/ieKTponHTOM, mv\ aHk)OHoo6MeHHan 
MeM6paHa. HanpMMep. via nonki6eH3MMMA930Jia. 
ApnMpoBaHHoro iioHaMM OH. 6 KanecTBe KaroA? 
Moxer licnonbSOBaTbcn A&yxcnoii)Hbi() 
ra30AH4)(})y3MOHHbik^ aneiapoA c rHApo4)kinbHbiM 
aanopHbiM cnoeM, o6paLueHHbiM b cropony 
aneKTpo/iMTHofI KaMepw, n aKTHBHbiM cnoeM, 
oOpau^eHHbiM B CTopony BoaAyiUHOi^ KaMepw. 
Mnn c n4APOCtx)6HbiM aanopHUM cnc^M. 
oGpameHHbiM B CTopowy BOSAyujHOM JcaMepbi. m 
aKTMBHbiM cnoeM. o6paineHHbiM b CTopony 
oneKrpomruo)^ KaMepbi. Ahoa MO}KeT cocTonTb 
M3 aKTMBHoro cno5i. coAep)Kau^ero 3-7 Mac.% 
(}>ToponnacTa. h MeM6paHbi na ooHOBe 
nanM6eH3MMiiA330Jia. m aKTMBHoro cnon. 
coAep)Kau^ero 2-7 Mac.% no;iki6eH3HMiiAa3ona. 
H MeM6paHbi Ha ocHOse nojiM6eH3i4MiiA^3ona. 



M3 nopMCToR HMKeneaof) /leHTbi. aano/ineHHo^ 
nonii5eH3iiM»tA?3onoM. li aicrMBHoro cnofl, 
coAep)Kaii4ero 3-7 Mac.% ct>ToponjiacTa. m 
nopHCTOf) HviKeneBod neHTbi, 3ano;iHeHHO(f 
noJiii6eH3iiMviAa3onoM. h aicTMBHoro cnos\, 
coAep>KaiJ4ero 2-7 Mac.% nonnGeHSMMHAasona, 
nnn m ac6ecTa. nponnraHHoro 
nonM6eH3MMMAa3onoM, n aKTHBHoro cnofl, 
coAep)Kaii^ero 3-7 Mac.% c})ToponnacTa m 2-7 
Mac.% nonM6eH3HMHAa3ona. B KaMecTBe 
anoAHoro KaranMaaropa Mcnojibsyeicfl cMcreMa 
Hi^Kenb-pyreHMi^. a b KanecTBe KaTOAHoro 
KaTanMsaTopa ncnoxibayeTcn oepe6po Ha 
yrnepoAHOM HOCMTene npn coAep^Kan^M 
cepe6pa 7-18 Mac.%. B KaMecrae ymepOAHoro 
HOCMTenn Ann cepeCpnnoro Karanuiaaropa 
MOKer Mcnonb30BaTbc« caKa mjim rpac|)MT c 
yAenbHoi^ noeepxHOCTbK) He Menee 60-80 
M ^/r. B KaroAHOM Karannaarope Moryi 
Hcnonb30BaTbc$i nupononHMepbi N4-KOMnneKCOB 
Ha ymepoAHOM Hocure/ie npn C0Aep)KaHHH 
nMpono/iMMspa 10-20 Mac.%. B KasecTae 
ymepoAHoro HOCMTex»« Ann nMpononnMepHoro 
KarannaaTopa MOJKer McnonbaoBarbcn ca)Ka nnn 
rpacpm c yAenbHoi^ noeepxHOCTbK) He Hn^e 
60-80 M^/r. B anoAHOM KaiannaaTope cucreMbi 
HMKejib-pyreHMi^ mokct wcnonbaoBaTbcn HHKe/ib 
Penen npw cooTHOiueHMM Ni : Al, pasHOM 50:50. 
HnKenb Penefl mokbt AononHwrejibHO 
ooAep)KaTb Ao6aBKy Mo/ii46AeHa npvi 
cooTHOtueHMM Ni : Al I Mo. pasHOM 40 : 50 : 
10. AHOAHbiit i^TanHsaTop MO)KeT 
AononHMTe/ibHO npoMOTMpoaaTbCfl nnaiMHoC^. 
CoAep)KaHHe anaTMHbi m pyrenvin b anoAHOM 
KaTanM3aTope MOKei cocraanflTb 8-15 Mac.% 
npH coAep)KaHMM nnaTMHbi 0,08-0.3 Mac.%. 
rinaTMHa M.pyreHMi^ Moryr npucyrcTBOBarb b 
anoAHOM KaTannaarope b bhab KpncrannoB 
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cnnaea Pt-Ru paaMepoM 5-7 hm m yAe/ibHoft 
noeepXHOCTbK) 45-60 M/r. Ahoa MOJKer Mwetb 
Tpexcnoi^Hyio crpyKTypy, BKnjoMaioi^yio 
nopMcryto ocHoay. cnoPi, o6pau^eHHbii4 k 
3/ieiaponMTy, sano/iHeHHbiM 
noJiM6eH3MMkv^30jioM. vi aKTiiBHbi^ cnof^, 
coAep)Kau4M() KarannaaTop m 

nonii6eH3iiMMA^3on. TexHMMecKtiM pesynbraroM 
M3o6peTeHHn nsnneTCR noBbiiueHMe 

34x})eKrHBHOCTM M CHM)KeHMe CTOMMOCTM CBT3. 

25 a.n. 4)-nbi, 1 wn. 
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(54) AIR-SPIRIT FUEL CELL 

(57) Abstract: 

FIELD: fuel cells; air-spirit fuel cells 
for building generators about them. 
SUBSTANCE: proposed fuel cell has anode 
chamber holding catalyst-active liquid 
anode, air chamber accommodating catalyst- 
active gas-diffusion cathode, electrolytic 
chamber holding liquid and membrane 
electrolytes dispose between cathode and 
anode; aqueous alkali solution is used here 
as liquid electrolyte and non-platinum 
catalyst tolerant to spirit, as cathode 
catalyst. Porous matrix such as asbestos one 
impregnated with alkali electrolyte or 
anion-exchange membrane, for instance that 
made of polybenzimidazole doped with OH ions 
can be used as membrane electrolyte. 
Double-layer gas-diffusion electrode 
incorporating water-absorbing barrier layer 
facing electrolyte chamber and active layer 
facing air chamber or water-repelling 
bamer layer facing air chamber and active 
layer facing electrolyte chamber can be used 
as cathode. Anode can be built of active 
layer incorporating 3^7 mass percent of 
fluoroplastic and polybenzimidazole base 
membrane, of active layer incorporating 2 4-7 
mass percent of polybenzimidazole and 
polybenzimidazole base nnembrane. of 
polybenzimidazole filled porous nickel band 
and active layer incorporating 3-1-7 mass 
percent of fluoroplastic, of 

polybenzimidazole filled porous nickel band 
and adive layer incorporating 2-1-7 mass 
percent of polybenzimidazole. or of 



polybenzimidazole impregnated asbestos and 
active layer Incorporating 3 -i- 7 mass percent 
of fluoroplastic and 2^7 mass percent of 
polybenzimidazole. Used as anode catalyst is 
nickel-ruthenium system and as cathode 
catalyst, carbon-carried silver with silver 
content of 7 ^ 18 mass percent. Carbon black 
or graphite of specific surface area of 60 ^ 80 
m^/g can be used as carbon medium for 
silver catalyst. Carbon-camed pyrolized 
polymers of N4 complexes with pyrolized 
polymer content of 10 20 mass percent can 
be used as cathode catalyst. Carbon black or 
graphite with specific surface area of 
minimum 60 -s- 80 m^/g can be used here as 
carbon medium. Rhenium nrckel can be used in 
anode catalyst of nickel-ruthenium system. 
Ni : Al ratio being 50 : 50. Rhenium nickel 
may include in addition molybdenum dope. Ni 
: Al: Mo ratio being 40 : 50 : 10. Anode 
catalyst can be pronnoted in addition with 
platinum. Platinum and ruthenium content in 
catalyst may be 8 ^ 15 mass percent with 
platinum content ^of 0.08 -s- 0.3 mass percent. 
Platinum and ruthenium may be contained in 
anode catalyst in the fomn of Pt-Ru altoy 
crystals measuring 5-9-7 mm with specific 

surface area of 45 ^ 60 m^/g. Anode can be 
made as three-layer structure incorporating 
porous base, polybenzimidazole filled and 
electrolyte facing layer, and active layer 
incorporating catalyst and 

polybenzimidazole. EFFECT: enhanced 
efficiency and reduced cost of air-spirit 
fuel cell. 26 cl. 1 dwg, 2 ex 
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H3o6peTeHMe othocmtca k o6;iacTM 
TonriMBHbix anevieHTOB. b HacTHOCTM k 

CnnpTOBO-BOSflyiUHbiM TOn/lMBHblM 3/ieMeHTaM 

{CBT3), M Moxer 6biTb ncno/ibaoBaHO npn 
npoM3BOACTBe reHeparopoB Ha ocHoae 
yicaaaHHbix CBT3. 

npeALuecTByioiMviM yposeHb rexHutoi 
HaaecTeH CBT3. coAepxaiUMM 
KarannTMHecKM aKTMBHwe anoa m Karofl. 
pasAeneHHbie npoTOHnpoBOA«iMMM 
noJiMMepHbiM MeM6paHHbiM anetcrponHTOM (cm. 
nareHT CUJA 5599638. Kn. H 01 M 8/10. 1997). 

HeflOCTaTOK AaHHoro CBT3 cb^33h c 
Mcno/ibSOBaHneM npoTOHnpoBOA«iMero 
noxiMMepHoro MeMOpaHHoro oneiapojiHra, 
KOTopbii) Tpe6yeT noAAep)KaHkiH Bna}KHocTii 
MeM6paHbi B 3aA9HHOM yaKOM Aviana30He, mto 
orpaHMMMBaer BoawoKHOCTb ero 

Mcnonb30BaHMfl. ripn otom Heo6xoAMMO 

npHMBHeHMe CnOKHblX Ct)yHKUMOHaJlbHblX cxeM, 

o6ecneMMBaK)U4HX noAaep>KaHne aaAaHHOM 
Bna)KHOCTM. KpoMe Toro. HanMHwe SHaHMTenbHOM 
AMc}K})y3HM cnMpra nepea aneKiponnTHyio 
MOMOpaHy K Karofly CHM>KaeT 3ct)ct>eKTMBH0CTb 
pa6oTbi CBT3 m yweHbiuaeT ero pecypc 3a CMer 
oTpasneHMfl cnnproM KaroAHoro KaTanMsaropa. 

H3 MSBecTHbix CBT3 HaM6ojiee 6nM3KMM no 
coBOKynHOCTM cyiAecTBeHHbix npui3HaKOB m 
AOCTHraeMOMy rexH^iMecKOMy pe3y/ibTaTy 
flBJi5)eT0ft CBT3. coAepKau^M^ aHOAHyio Kauepy 

C )KMAKOCTHbiM KaTanHTHMeCKM aKTMBHWM 

aHOflOM, BosAyuiHyio Kawepy c KaranmnMecKvi 

aKTHBHblM ra30AHC})C})y3HOHHblM KaroAOM, 

G/ieicrponnTHyio Kawepy c xmakmm KHcnoTHbiwi m 
MeMGpaHHbiM aneiaponnTaMn (cm. 
Me)KAyHapoAHyio sawBKy WO 01/39307. Kn. H 01 
M 8/00, 2001). HeAOcraTKOM yKa3aHHoro CBT3 
HBfMercfl vicnonb30BaHvie 
KoppoaiioHHO-ataMBHoro. pacnono)KeHHoro 
Me)Kay icaroAOM n bhoaom KiicnoTHoro 
sjieiapojiMTa. mto yAopoKaer KOHcrpyKUMK) 
CBT3 M3-3a orpaHMHeHHoro Bbi6opa 
KOHCTpyiquoHHbix MarepManoB m 

Heo6xoAMMOCTM Mcnonb30BaHMfl KarannsaTopoB 
M3 6narcpoAHbix MerajinoB. 

CyunHOCTb M3o6peTeHMfl 

SaAanePi H3o6peTeHM« HanneTCfl co3AaHMe 
CBT3. o6;iaAaiou^ero BbicoKOf^ 

3(t)Ct>eiCrMBHOCTbK) M HklSKOM CTOMMOCTblO. 

VKaaaHHbii^ jexHmecm^ peay/ibraT 
AOCTMraercfl tom. hto b cnMproBo-BoaAyiuHbif^ 
TonjiMBHbi^ 9JieMeHT. coAep)KaiAMv) aHOAHyto 
Kaiviepy c MHAKOCTHbtM KaTanMTMHecKti aiaMBHbtM 
aHOAOM, BOSAyuiHyio KaMepy c KaTannTHHecKH 

aiCTMBHblM ra30Al^C|)C|)y3k10HHblM KarOAOM, 

oneKTpojiMTHyio Kawepy c jkmakmm m 
MewepaHHbiM aneKTponnTaMM. pacnonoxeHHyK) 
Me^KAy KaroAOM v\ aHOAOM, cor/iacHO 
ii3o6peTeHHio b KanecTBe )Ki4AKoro ajieKrpojiHTa 
Mcnonbayercfl BOAHbif^ pacTBop lAenomi, a b 
KaMecTBS KaroAHoro KarajiiiaaTopa 
Mcnonbayercfl HennariiHOBbif) KaraniiaaTop. 
TonepaHTHbirt no OTHOiueHMio k cnnpry. 
npMMeHeHMe u^ejioMHoro aneKipojima 
no3Bon«eT ncno/ibsoBarb Gonee 
KOHi^eHtpupoBaHHyK) cnnproBO-BOAflHyK) CMecb. 
MTO noBuaiaei ajieKrpuHecKne xapaKiepucTKM 
CBT3. o6nervaeT BwSop KOHcrpyKUMOHHUX 
MarepManoB m AonycKaei ncnojib30BaHMe 
KaTanM3aTopoB m3 He6/iaropoAHb(x MeranjioB, 
mo yMeHbiuaer . croMMOCTb CBT3. 
VIcnonbaoBaHMe HennarviHOBoro Kara/iMdaropa, 
TonepaHTHoro no OTHOiueHnio k cnnpiy, 
no3BOJifleT npeAOTBpaTMTb orpaaneHHe 
KaroAHoro KaTajiM3aTopa AMCt)ct)yHAnpy»ou;MM 
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cnnproM n csnsaHHoe c hum cHiDKeHwe 
ojieKTpMMecKMx xapaKTepHCTMK CBT3. 

l4ejiecoo6pa3Ho. HTo6bi b KanecTBe 
MOMSpaHHoro aneKiponma Mcnonb30Bajiacb 
nopucrafl MarpuL^a, nponnraHHafl inenoMHbiM 
3neKTponMTOM. klcnonb30BaHkie yKa3aHH0f^ 
Marpiiqbi nodBonner orpaHMMMTb A^ctx|>y3viK) 
cnnpra or anoAa k KaroAy n npeAOTsparnTb 
CHM^KGHne xapaKTepMCTMK CBT3 M3-3a 
caMopaspflAa. 

14enecoo6pa3HO, MT06bi b KaMecTse 
nopucTOM MarpMUbj McnonbSOBanacb 
acGecTOBafl Marpni^a. Ac6ecT0Bafl MarpML^a 
flBn^ercfl AociynHbiw MarepnanoM. 
o6/iaAa)OLL\kiM rpe6yeMbiMM 3HaMeHMnMki 

nopHCTOCTM \A CTO^KOCTM B U^e/IOHHOM 

aneKTponMTe. 

l4ejiecoo6pa3Ho, mtoSw b KaMecTse 
MeM6paHHoro aneKiponiiTa McnonbsoBanacb 
aHii0H006MeHHan MeM6paHa. V1cno/ib30BaHMe 
yKasaHHo^ MeM6paHbi no3Bon»eT orpaHi^MMTb 
Anct)ct)y3i/iio cHHpra or anoAa k KaroAy m 
npeAOTBpaTHTb cHM)KeHMe yAenbHwx 
aneKTpuMecKMX xapaKrepucruK CBT3 M3-3a 
caMopa3pHAa. 

l4ejiecoo6pa3HO, MTo6bi b KaMecTBe 
aHMOHOo6MeHHO() MeM6paHbi HcnonbaoBanacb 
MBMSpaHa ki3 nojiki6eH3MMMA93ona. 
AonvipoBaHHoro vionaim OH. yKasaHHan 
MeM6paHa ddnap^er Tpe6yeMyMM ^HBSkenrnwA 

npOBOAl^MOCTM M AM<4)Ct)y3MOHHblM 

conpoTviB/ieHMeM no OTHOiueHHio k nepeHocy 

cnnpra. 

L4enecoo6pa3HO. HTo6bi b KanecTBe KaTOA3 
ncnonb30Banc« AByxcnof^Hwi^ 
ra3OAH(4xt)y3M0HHbiC^ aneKrpoA c rviApo^MJibHbiM 
sanopHbiM cnoeM. oGpameHHUM b cropoHy 
aneKTponMTHoJ^ Kaiviepbi. m aKTMBHbiM cnoeM. 
o6paii4eHHbiM b cropoHy &03AyuJH0() KaMepbi. 
Ha/iMMne rMApocf)nnbHoro sanopHoro cno« 
nosBonner McnojibdoaaTb bosavx b KaMecTBe 
OKkicnviTe/i$) npn noBbiiueHHOM AaaneHMvi 6e3 
3aTon/ieHfrifl aKTMBHoro cnon KaroAa. 

14ejiecoo6pa3HO, MTo6bi b KanecTBe KaroAa 
Mcnonb30BancR AByxcnov^HbiC^ 
ra3OAHc|)c})y3M0HHbi£^ OJieKipoA c rviApoctx)6HbiM 
sanopHbiM cnoeM, oGpatneHHbiM b cropoHy 
B03AyiiJHo(t KaMepbi. m aKTMBHbiM cnoeM. 
o6paiAeHHbiM b cropoHy oneKTpojinTHOf^ 
KaMepbi. HanuMMe n4APo4)o6Horo aanopHoro 
cno« no3Bon«eT iicnonbaoBarb B03Ayx b 
KanecTBe OKkicnuTejin npii aTM0c4)epHOM 
A^BneHMH 6e3 3aTonneHMfl aKTMBHoro cnon 
KaroAa. 

l4enecoo6pa3HO, MTo6bi aHOA coctowi M3 
aKTHBHoro cnoy?, coAep)Kainero 3-7 Mac.% 
c})ToponnacTa, m weMSpaHw Ha ocHOse 
nonn6eH3MMMAa30jia. yKasaHHuCI cocraa anoAa 
o6ecneMHBaeT ero onrnManbHue 

xapaKrepMCTHKM. 

l4e/iecoo6pa3Hp, MTo6bi anoA cocTonri m 
aKtMBHoro cnofi. coAep)KatAero 2-7 Mac.% 
nonM6eH3viMKAa3ona, m MeM6paHbi Ha ocHoae 
nojiH6eH3»iMVWi3ona. VKaaaHHbif) cocraB anoAa 
o6ecneMviBaeT ero oniMManbHwe 

xapaKTepMCTMKM. 

L4e/iecoo6pa3HO. MTo6bi anoA cocTown m3 
nopucTOM HMKenesoi^ jieHTbi, 3anonHeHH0i^ 
noni^6eH3viMMAa3onoM, n aKrviBHoro cnon, 
coAep>Kainero 3-7 Mac.% cf)ToponnacTa. 
VKaaaHKbifl cocrae aHOAa oOecneMMBaer ero 
onTMManbHbie xapaKTepucTMKM. 

L4eneooo6pa3HO, moCbi anoA cocTonn m 
nopMCTOi) HMKeneeoi) jieHTbi. aanojineHHoif 
nojiM6eH3iiMMAa3onoM. ii aKTMBHoro cnon. 
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coAep>Kai4ero 2-7 Mac.% nonnSeHanMHAaaona. 
YKaaaHMbit^ cocraB aHOAa oGecneMMBaer ero 
oniMManbHbte xapaiaepMCTMKM. 

L4enecxx)6pa3Ho. mtoGw anoA cocToan m3 
ac^ecTa. nponmaHHoro nojiM6eH3MMMAa3onoM. 
M aKTMBHoro cnofi, coAep)Kainero 3-7 Mac.% 
c})TopomiacTa m 2-7 Mac.% 

nonM6eH3viMH/va3ona. yicaaaHHbti^ cocrae aHo^a 
o6ecneMHBaeT ero onrnManbHwe 

xapatcrepviCTtiKM. 

Llenecoo6pa3HO. mtoOw b KaMecrae 
aHOAHoro Kara/inaaTopa ncno/ibsoBanacb 
cucreMa HHKerib-pyreHHVi. YKasaHMbif^ 
KarajiMsarop no OTHOiueHHK) k o6biHH0 
McnonbsyeMbiM KaTanM3aTopaM m3 6jiaropoAHbix 
MerannoB o6naAaeT HiisKofi croMMocTbio vi 
Tpe6yeMOH aneiapoxMMviHecKOM aicrHBHocTbio no 
oTHOiueHMfo K peaKi^Mii oKMcneHMfl cnMpra. 

L4e/iecoo6pa3HO. MToGbi b KanecTBe 
HeniiaTMHOBoro Kara/iMsaTopa Ha KaroAe 
Mcnonb30Bajiocb cepe6po Ha yrnepoAHOM 
Hocmene. VKaaanHbiv^ KarannsaTcp TonepaHTeH 
no OTHoiueHkiK) K cnnpry m oCnaAaer 

AOCrarOHHOV^ aKTMBHOCTbK) no OTHOlUeHMK) K 

peaKi4MM BOCcraHOB/ieHMfl KucnopoAa. 

L|enecoo6pa3HO, HTo6bi coAep^KaHwe 
cepebpa Ha nocviTene cocTaBJinno 7-18 Mac.%. 
VKasaHHoe coAep^KaHne cepe6pa na Hocvirene 
nannercfl onrviManbHbtM Ann peaio^MM 
BocGTaHOBjreHMfl KMCJiopOAa. 

L|enecoo6pa3HO, MTo6bi a KaMecrae 
yrnepoAHoro nocurenyi An« cepeGpflHoro 
Kara/iMaaTopa Mcnonbsosanacb ca>Ka nnn 
rpacpm c yAenbHov^ noBepxHOCTbio He Menee 
60-80 M^/r. HcnonbaosaHwe HOCMrenfl c 
yicasaHHo^ yAenbhoi) noBepxHOCTbio noaao/ineT 
o6ecneHMTb rpeGyeMbie xapaicrepMCTviKM KaroAa 
npH MvtHMManbHOM coAep)KaHMM cepe6pa. 

14e/iecoo6pa3HO. MTo6bi b KaMecrae 
HennarnHOBoro Karajikiaaropa HcnojibaoaajiMCb 
nupononMMepbi N4-KOMnneKCOB na ymepoAHOM 
HocMTene. HcnonbsoBaHne nupononnMepoa 
nosBonneT orKaaarbCfl or cepe6pa m CHMSUirb 

CTOMMOCTb CBT3. 

L4ejiecoo6pa3HO, MTo6bi C0Aep>KaHMe 
nupononnMepa na ymepoAHOM Hocurene 
cocraanwio 10-20 Mac.%. YKaaaHHoe 
KO/iHHecrBO nMpono/idMepa oOecneMnaaer 
onrnManbHbie xapaKrepMCTMKM xaroAa. 

l4ejieooo6pa3HO, Mro6bi b KaMecrse 
yrnepoAHoro Hocurejin Anfl nupononnMepHoro 
Kaiannsaropa ncnoribaoBajiacb ca>Ka nnn 
qpa(pv\T c yAenbHOM noBepxHocTbK) He HV\Me 
60-80 M^/r. Hcnojib30BaHMe yKaaaHHoro 
Hocurenfl nosaonwer yMenbiuMTb Koni^Mecrao 
McnojibsyeMoro Karajinaaropa m o6ecneHiiTb 
rpeCyeMbie xapaKrepMCTMKM. 

MeneoooepasHo, MToew b anoAHOM 
KaranMsarope cMcreMW HMKenb-pyreHwR 
HcnojibaoBancn HMKenb PeHen npti 
cooTHomeHHM Ni:AI, pasHOM 50:50. 
Hcno/ib30BaHMe yKa3aHHoro HMKe/w no3BOJi«er 
o6ecneHMTb rpe6yeMyio aicniBHOCTb aHOAHoro 
KarajiMsaropa. 

L4ejieooo6pa3Ho, HTo6bi HMKe/ib Penefl, 
McnonbsyeMbiJ^ b anoAHOM Kara;iM3arope. 
AonojiHHTenbHO coAepxa/i Ao6aBKy M0Jiii6AeHa 
npM cooTHOujeHMM Ni:AI:Mo. paanoM 40:60:10. 
Ao6aBKa MonM6AeHa cra6HnH3MpyeT pecypcHbte 
xapaKTepMCTMKM QHOANoro Kara/iH3aropa 

l4enecoo6pa3Ho. Hro6bi HMKe/Jb Penefl, 
Mcno/ib3yeMbii^ b anoAHOM KaTajin3arope, 
AononHMTenbHo 6bm npoMornpoeaH n/iarnHOM. 

l4enecoo6pa3Ho, MTo6bi HMKenb Penefl c 
Ao6aBKOi4 MOJiMOAena, Mcno/ib3yeMbi^ b 
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anoAHOM KaranM3aTope. AononnnrenbHO 6bin 
npoMOTupoaaH n/iaxMHot^. floCaBKa nxiarnHbi 
cyu^ecTBeHHo noBbiiuaer aicrMBHocrb aHOAHoro 
Karannaaropa 

L4ejiecoo6pa3Ho. MTo6bi coAepxaHMe 
nnarHHbi m pyreHHR b anoAHOM Karajivisarope 
cocraBJinno 8-15 Mac.% npvi coAep^KaHUM 
nnarMHbi 0,08-0,3 Mac.%. VKasaHHbif) cocras 
aHOAHoro KaranHsaropa oCecneMMaaer 
onTMMajibHbie xapaKrepMCTHKn. 

l4enecoo6pa3H0. MTo6bi nnarnna n pyrenut^ 
npucyrcTBOBajiH b anoAHOM KaTa/inaarope b 
BHAe KpucrannoB cnnaaa Pt-Ru pa3MepoM 5-7 
HM M yAenbHot^ noaepxHOcrbio 45-60 M^/r. 
yKa3aHHbie napaMerpw KaTanM3aropa 
o6ecneHiiBaK>r rpe6yeMbie xapaicrepMcrMKVi. 

l4enecoo6pa3Ho. Hro6bi aHOA MMen 
rpexcnoi^HyK) crpyKrypy, BKniOMaioinyio 
nopucryK) ocHosy, cnoi^, oepaineHHbiW k 
aneKrpojiMTy, sanonHeHHbm 
no;iM6eH3HMMAa3onoM. n aKruBHbm cnoM. 
coAepxaiuMf^ KaTanvi3arop m 

nonM6eH3HMMAa3on. YKasaHHafl crpyKiypa 
anoAa oGecneMMaaer 9c}xt}eKTMBHoe OKHCJieHne 
cnwpTa M Tpe6yeMbie xapaiaepMCTHKM. 

ilpoaeAeHHbij) aHanna yposHn rexHMKii 
noKasan. Mro aa^iBneHHafi coaoKynHOCTb 
cyiMecrBeHHbix npi^sHaKOs. H3fio)KeHHaH b 
c^pwyne M3o6peTeHMfl. HeMaaecTHa. 3to 
nosBonfler cAenarb bwboa o ee cooreercrBMii 

Kpm'epMK) "HOBMSHa". 

flnfl npoBepKM cooraercTBUfl 3aRBJieHHoro 
n3o6peTeHVifl KpHtepmo "naoCperarejibCKHj^ 
ypoaeHb" npoaeAen AO^o/^HMre/^bHbl^^ homck 
MSBecTHbix rexHMMecKMX pemeHMi^ c i^ejibio 
BbifianeHMn npM3HaKOB. coanaA^iou^kix c 
oTJiMHMTenbHbiMM OT nporor^na npnaHaKaMui 
3a5iBneHHoro rexHtmecKoro peiueHM$i. 
YcraHOBJieHo, Mro 3aflBneHHoe rexHMMecKoe 
peiueHiie He cneAyer (iBHbiM o6pa30M viz 
M3BecrHoro ypoBHfl rexHHKH. C/ieAOBarenbHo, 
3a«BJieHHoe M3o6pereHMe cooTBercrayer 
KpMxepviK) "M3o6peTaTenbCKMii ypoeeHb". 

Cyti^HocTb M3o6pereHM« noflCHflercn 
Mepre)KOM vi npviMepaMM npaKrvmecKOi) 
peannaai^MM CBT3. 

Ha Mepre^Ke npeAcraBneH b paspeae CBT9. 

3aflaneHHbtf4 CBT3 C0Aep)Ki<iT aHOAHyio 
KaMepy 1 c )KMAK0CTHbiM aHOAOM 2. BoaiAyLLiHyio 
KaMepy 3 c ra30Aiictx|)yavioHHbiM KaroAOM 4. 
AHOAHa5i KaMepa 1 orAenena or ao3AyuiHo(^ 
KaMepbi )KViAKMM LuenoMHbiM dnoKrponMroM 5 m 
MeM6paHHbiM aneKrponnTOM 6, BbinoriHeHHbiM 
M3 nopucTOM MeM6paHbi. nponnraHHov^ 
ajieKTpojinTOM, nnn m3 aHnoHoo6MeHHoC% 
MeM6paHbi, AonMpoBaHHoi^ MOHaMM OH, 
HanpkiMep, ki3 no/iki6eH3MMKAa30Jia. 

CBeAeHHfl, noArBep)i^K)iqHe BoaMO)KHOCTb 
ocyiuecraneHviff ii306pereHiifi 

ripMMep 1 . KaroA MMeer aKmsHbii^ cnoi^ m 
CMecM ca)Kii AA 100, npoMompoaaHHoi) 
nMponojiMMepoM rerpaMeroKCM<})eHviJi 
nopc})MpMHa Ko6a/ibTa, c cycneH3Met^ 
c})roponnacTa b KonnMecTse 20 Mac.% no 
cyxowy Beu^ecray. YKaaaHHan cMecb aKruanoi^ 
Maccbi B Ko/ikiMecrBe 40 Mr/cM^ HaHocwiacb na 
noAno>KKy KaroAa MeroAOM npecooaanMn npn 
A^aneHl^i1 200 kt/cm^ m npH reMneparype 
300 **C. Ahoa nMeer aKTMBHbiM cnoM m3 cwecM 
10 Mac.% Ni:Mo+Ru/Pt(9:1) n 5 Mac.% 
ct>ropon/iacTa. YxasaHHafl CMecb aKrMBHoi^ 
Maccbi B KonHMecrae 60 mp/cm^ HaHocvinacb na 
noAnoKKy MeroAOM npeccoaanvin npn AaaneHMfci 
100 kt/cm^ c nocneAyioii^MM nporpesoM b 
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BOAopofle npM TeMneparype 300^C. Ha aHOA 
MeroAOM HanwneHH« HaHeceHa MewGpaHa via 
nojiM6eH3HMHAa30/ia Tonu4MHOv% 60 Mm m 
AonnpoeaHa s 6 M KOH. TonnviBHbii;) ojieMeHT c 
yKaaaHHbiMM shoaom v\ KaroAOM npvi 
Hcnonb30BaHMM B KaMecTBe TonriMBHOf) cMeoi 6 
M KOH M 6 M cnvipTa h pa6oMe^ TeMneparype 
60°C pa3BViBaer n/iOTHocrb TOica 120 
mA/cm ^ npM Hanp«)KeHMM 0,5 B. 

ripuMep 2. KaroA nweer aKTHBHbiM cjiofi M3 
ca)Kvi Afl 100, npoMOTMpoBaHHOM 15 Mac.% 
cepeSpa. nonyMeHHoro BoccraHOBJieHneM ero 
conevi c|}opManbAerMAOM. vi 15 Mac.% 
c{)ToponxiacTa. VicaaaHHafl CMecb aKTMSHO^ 

MaCCb) B KO/lMMeCTBC 30 Mf/CM^ HaHOCMfiaCb Ha 

noAno)Kicy weroAOM npeccoBaHMfl npn nsBnenm 
200 Kr/CM^ M TeMneparype 300<^C. Ahoa HMeer 
aiaMBHUk) cnovi m CMecH 15 Mac.% 
Ni:Mo+Ru/Pl(9:1) ki 4 Mac.% 
noJ1M6eH3l1Mi1A^3ona. YKaaaHHan CMecb 
aKTiiBHoi^ Maccbi B KOJiMMecrBe 80 
Mr/CM 2 HaHcx^nnacb Ha noAno)KKy weroAOM 
npeccosaHnyi npn p^aBnenm 100 kt/cm. Ha anoA 
MeroAOM HaMa3biBaHHfl 7,5% pacTBopa 
no/in5eH3HMMAa30Jia HaHeceHa MeM6paHa m3 
no;in6eH3MMiiAa3ona roninHHoii 100 mkm m 
AonnpoBaHa b 6 M KOH. TonjiviBHUH ajieMenr c 
yKasaHHbiMM anoAOM m KaroAOM npM 
i^cnonbaoBantiM b lOMecrBe ronniiBa CMecvi 6 M 
KOH M 4 M cnnpra m paConei^ TeMneparype 
70«>C pa3BMBaeT nnoTHOcTb TOKa 80 
mA/cm ^ npM HanpyDKBHHM 0,5 B. 

Ha cKJHOBaHMM 8biiijeMano>KeHHoro mo>kho 
CAe/iarb buboa. mto aaflaneHHbtH CBT9 Moxer 
6birb peanvi30BaH na npaiaviKe c Aocr^xceHMeM 
aansneHHoro TexHMMecKoro peayjibraTa. r.e. oh 
ccx>TBeTCTByeT Kpureptiio "npoMbiiuneHHan 

npHMeHVIMOCTb". 

OopMyna ki3o6peTeHkin: 

1 . CnnproBo-BoaAyiuHbii^ ronnnBHbit^ 
a/ieweHT, coAep)Kai4Mi^ anoAHyK) KaMepy c 
JKMAKOCTHWM KarafiMTHMecKM aianBHbiM anoAOM, 
B03AyuJHyio KaMepy c KarajiviTiiMecKM aKTMBHbiM 
ra3qAM<t>4>y3MOHHbiM KaroAOM, oneicrpoxii^rHyio 
KaMepy c ;iaiA^M m MeM6paHHbiM 
aneKrporiMraMM, pacnono>KeHHyio Me)Kfly 
KaroAOM \A anoAOM. ornviHafOLAiii^cfl reM. nro b 
KanecrBe )KMAKoro oneKTponMra Mcnonbayercfl 
BOAHbiM pacrBop u^enoHM. a b Kanecrae 
KaroAHoro Karannaaropa Mcnonb3yercfl 
HenjiarnHOBbit^ Karanwaarop, ro/iepaHTHbirt no 
OTHoujeHHio K cnMpty. 

2. TonjiMBHbtii aneMenr no n.1, 
ornma)ou\\Ai/icn reM, hto b KaMectBe 
MeM6paHHoro s/ieKrponnTa Mcnojibayercn 
nopMcran MarpMi^a. nponHiaHHao lue/ioMHbiM 

3/ieKrpOJ1MTOM. 

3. TonJiHBHbii^ aneMeHr no n.2, 
oTJiMHaioiqMHcj^ reM, hto b KaMecrse nopwcrof^ 
MarpMMbi Mcnojibayexcfl ac6ecT0Bafl Marpm^a. 

4. Ton/inBHbii^ aneMOHT no n.1, 
OT/iMMajoimiJ^cfl reM, nro b KanecTBe 
MeM6paHHoro a/ieKrpo/iMra ncnonbayercw 
aHM0H006MeHHafl MeM6paHa. 

5. Ton/iMBHbiM sneMeHr no n.4, 
oTjiMMafoi^Mv^cfl reM, mto b KaMecrae 
aHMOHoo6MeHHOM MeM6paHbi Mcnojibayercn 
MeM6paHa na no/iM6eH3MMMAaaona, 
AonMpoBaHHoro HOHaMH OH. 

6. TonnuBHbiv^ dneMenr no n.1, 
OTnma\o[i\\A\^CH reM. nro b Ka^ecTBe KaroA3 
Mcnonbayercfl AByxcnoftHbii^ 
ra30Anc|xt)y3M0HHbiv^ aneKrpoA c rviApoc})MjibHbiM 
aanopHbiM cnoeM, o6pau^eHHbiM b cropoHy 



aneicrpojiHTHOi^ KaMepw, m aKruBHbiM cnoeM, 
o6pau;eHHbiM b cropoHy BosAyujHOM KaMepw. 

7. TonnnBHwi^ axieMenr no n.1. 
ornnMaioiAMi^cfl reM, nro b KaMecrae KaroAa 
ncnonbayercfl AByxcnoC^Hbii^ 

^ ra30AM4ict)y3MOHHbif^ aneKrpoA c rviApoct)o6HbiM 
aanopHbiM cnoeM, o6pau^eHHbiM a cropony 
BoaAytUHo£^ KaMepbi. m aKTHSHbiM cnoeM, 
o6paineHHbiM b cropony aneKrpo/iMTHOi^ 
KaMepbi. 

8. TonnnBHbii* aneMeHi no n.1, 
ornnHaioii^Mi^cfl reM, hto anoA cocroMr v\3 
aKTMBHoro cnoji. coAepjKamero 3-7 Mac.% 
cproponnacra, vi MeM6paHbi hb ocHOBe 
nonki6eH3MMHAa3ona. 

9. TonnnBHbift aneMeHr no n.1, 
iS ornMMaioiuMHCfl reM, mto anoA cocrokir Ma 

axniBHoro cnon. coAepxai^ero 2-7 Mac.% 
nojiii6eH3HMviAa3ona, m MeM6paHbi Ha ocHoae 
nonM6eH3HMMAaaona. 

10. TonjinBHbiM sjieMeHT no n.1. 
OTnma\o{i\mc9\ reM, mto anoA cocrour H3 

^0 nopucroS HMKeJieaof^ JieHTbi, aanonneHHOi^ 
nojiM6eH3MMMAa3onoM, m aKTHBHoro c/iofl, 
coAep>Kamero 3-7 Mac.% 4)TOponnacTa. 

11. TonjiMBHWi^ aneMeHT no n.1, 
ornvmaiou^Mi^dR rcM. mto anoA coctomt na 
nopHCTO^ HMKenesoi) neHTbi, aanojiHeHHO^^ 
nojiM6eH3MMHAa30jiOM. ia aKTMBHoro cno;i. 
coAepTKau^ero 2-7 Mac.% noJiii6eH3MMiiAa30Jia. 

12. Ton/iMBHbiW ajieMeHT no n.1, 
OTnma\ou\mc9\ reM, mto anoA cocrour H3 
acCecra. nponnraHHoro nonn6eH3HMHAa3onoM. 
M aKTMBHoro cjiofl. coAep>Kaiqero 3-7 Mac.% 
(})ToponJiacra m 2-7 Mac.% 
nonii6eH3MMviAa3oiia. 

13. TonnnBHbiR ojieMeHT no n.1, 
or/iMMaK)i4nf^cn reM, mto b KaMecrse anoAHoro 
Karanndaropa Hcno/ibayercn cuicreMa 

55 HMKenb-pyreHwJ^. 

14. TonjiMBHbifl 3/ieMeHT no n.1, 
oT/iMMaiomMJ^cfl TeM, MTO B KaMecTBe 
HennaTMHOBoro KarannaaTopa vicno/ibayercfi 
cepe6po na ymepoAHOM HocuTene. 

15. TonnnBHbiM ajieMenr no n.14, 
40 oTjiMMaJou^Mi^cn reM, mto coAepKanne cepe6pa 

Ha HocMTene cocraB/ifleT 7-18 Mac.%. 

16. TonnnBHwf^ a/ieMenr no n.14. 
ornnMafomMf^cfl reM, mto b KaMecTBe 
ymepoAHoro Hocure/ifi Ann cepe6pflHoro 
KaraiiHaaropa Mcno/ibayeTcn ca;Ka v\nv\ rpacpkir c 
yAejibHOt^ noBepxHOGTbio ne Menee 60-80 M^/r. 

17. TonjiMBHbiJ^ 3neMeHT no n.1, 
oTJiMMaioinnMcw reM, mto b KanecTBe 
HenJiarnHOBoro Karajinaaropa ncnonbsyjorcfl 
nt^pononiiMepbt N4-KOMnxieKcoB Ha yrnepoAHOM 

so Hocure/ie. 

18. TonnnBHbiW aneMeHT no n.1 7, 
orniiMaiou^Mi^cn tbm, mto ooAep>KaHMe 
nMponojiMMepa na ymepoAHOM HOCMTene 
cocTaanner 10-20 Mac.%. 

19. TonjiMBHbiJ^ ojieMOHT no n.1 7, 
OTJiMMaioinMi^cfl reM, mto b KaMecree 
ymepoAHoro Hocure/i^ nupononviMepHoro 
Kara;iM3aropa Mcno;ib3yeTCfl caxa mv\ rpac|)Mr c 
yAe/ibHOM nosepxHocTbio He HM)Ke 60-80 M^/r. 

20. TonnMBHbifl sjieMeHi no n.1 3. 
^ oTJl^lMaK)l^Mi^Cfl reM. mto b aHOAHOM 

KaramiaaTope CMcreMbi HMKenb-pyreHM^i 
McnonbayeTCfl HMKenb Penen npn cooTHoujeHkiki 
Ni : Al. paBHOM 50 : 50. 

21. TonnnBHbiJ< aneMenr no n.20, 
OTJiMMatoiAMv^cfl reM, mto HMKe/ib Penefl, 
McnojibayeMbii^ b anoAHOM KarannaaTope, 
Aono/iHMTejibHO coAep?KiiT Ao6aBKy MOiiM^AeHa 



npM cooTHOUJeHHM Ni : Al : Mo. paBHOM 40 : 50 

: 10. 

22. TonnnBHbii^ aneMeHT no n.20. 
ornnMaioii^Mi^cfl reiwi. hto HMKejib PeHefl. 
Hcnonb3yeMbi() a shoahom KaTanvi3aTope. 
AonojiHMTenbHO npoMOTMpyercn njiarHHOH. 

23. TonnMBHbiJ^ aneweHT no n.21. 

OTJlMMaiOmMJ^Cn TBM, MTO HMKeHb PeHefl c 

Ao6aBKoe^ Moriki6AeHa. iicno/ibayeMbi^ b 
aHOAHOM KarajiMsarope. AononHiirenbHO 
npoMOTMpoeaH njiarMHOM. 

24. TonriHBHbiii aneivieHT no n.22 m/ih 23, 
oTJiMHaiou^Miicn rew, mto coAep)KaHne nnarnHbi 
M pyreHUfl a aHOAHOM Karannaarope cocTaenfleT 
8-15 Mac.% npn coAep>KaHMM nnatHHbi 0,08-0,3 



Mac.%. 

25. TonnnBHu^^ oneweHT no nK)6oMy m3 
nn.22-24, ojnma\oii\\A\^c9\ tbm, mto nnarnna m 
pyreHMt^ npucyrcTByioT b aHOAHOM 
KaranndaTope s e^Ae KpHcrarmoB cnjiaaa Pt-Ru 

^ pasMepoM 5-7 hm m yAenbHoj) noBepxHocTbio 
45-60 M^/r 

26. TonnnBHbii^ onevieHT no n.13, 
OT/iMHaK)ii^Mi^cfl Tew, HTO aHOA Mweer 
rpexcjiot^Hyio crpyicTypy, sioiMDMajoiMyjo 
nopucryK) ocHOBy. c/iov^, o6paineHHbii^ k 
3fieKrponMTy. 3anojiHeHHbiM 
nojiM6eH3MMtiAa3onoM. m aKTviBHbii^ cnof^. 
coAep)Kai^Mi^ KaTanvi3aTop v\ 
nojiii6eH3MMMAa3on. 
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